Robust production of infectious viral particles in Huh-7 cells by introducing mutations in hepatitis C virus structural proteins.
Recently, the characterization of a cell culture system allowing the amplification of an authentic virus, named hepatitis C virus cell culture (HCVcc), has been reported by several groups. To obtain higher HCV particle productions, we investigated the potential effect of some amino acid changes on the infectivity of the JFH-1 isolate. As a first approach, successive infections of naïve Huh-7 cells were performed until high viral titres were obtained, and mutations that appeared during this selection were identified by sequencing. Only one major modification, N534K, located in the E2 glycoprotein sequence was found. Interestingly, this mutation prevented core glycosylation of E2 site 6. In addition, JFH-1 generated with this modification facilitated the infection of Huh-7 cells. In a second approach to identify mutations favouring HCVcc infectivity, we exploited the observation that a chimeric virus containing the genotype 1a core protein in the context of JFH-1 background was more infectious than wild-type JFH-1 isolate. Sequence alignment between JFH-1 and our chimera, led us to identify two major positions, 172 and 173, which were not occupied by similar amino acids in these two viruses. Importantly, higher viral titres were obtained by introducing these residues in the context of wild-type JFH-1. Altogether, our data indicate that a more robust production of HCVcc particles can be obtained by introducing a few specific mutations in JFH-1 structural proteins.